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ABSTRACT

The bread waste is one of the important socio-economic's issues country now, the urgent
need is feeling to improve the wheat quality. Therefore, using the methods of farming and
breeding is necessary to improve the quality of this strategic product. As a result, tests of
quality’s traits in wheat promising lines in Isfahan climate took place. In this study, the choice
17 advanced lines of compare the performances's experiments, an experiment was
conducted for two consecutive cropping (2011-2012) at cultural experiment and research
centre in Isfahan located in Kabutar Abad region. Randomized complete block designs with 3
replications were compared with Spring variety (for control). Traits including: 1000 grain
weight, hectolitre weight, protein content, Zeleny sedimentation rate, bread volume, grain
moisture content, grain hardness, water absorption, falling number, percentage of dry gluten,
gluten index, sedimentation rates were SDS.The results of the combined analysis of variance
qualitative characteristics's for two consecutive cropping showed that treatments with
compare together and control variety had significant influence in 1% probability.Correlation
coefficients of two years showed that the compound test significant positive correlation within
grain hardness index and protein content, wet gluten and dry deposition rates of SDS. Also,
significant positive correlation with the percentage of protein content of dry gluten. In view of
the high correlation with protein content of dry gluten (quantity). However, grain hardness
and relatively high correlation with SDS sedimentation as an important measure of protein
quality. Therefore, the test results of dry gluten grains can be tough to choose in order to
improve the quality of wheat bread may be used.
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Wheat Products in dietary pattern in Iran is very important, as about 50 percent protein
and 40 to 45 percent of calories needed daily to meet (6). The bakery value of diffrent wheat
lines is depended to the amount of gluten in the grain. Gluten proteins are including Gliadin
and glutenin and nearly 80% of the seed proteins are of two-component form (8). Grain
protein content, is dependent on the variety, climatic conditions, etc.Baking quality mainly
depends on two factors: the quality and quantity of gluten bread dough (4). The best way to
check the quality of bread, preparation flour from the studied genotypes and standardized
baking testing however, it can take time and cost. Thus, it can be an indirect way to measure
bread quality traits, identified as criteria to estimate the value of bread wheat genotypes used
(3). In the past was used total protein content for determine of wheat quality, but it is not
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suitable all proteins of wheat for bread-making quality and this property is only for gluten
proteins. In addition to quantitative measurements, flour protein quality measurements were
proposed. From existing methods can be noted to measure the sds sedimentation and
zeleny sedimentation rate (3). Research in this direction in order to assess the quality
attributes that affect seed quality in bread wheat, an experiment was conducted a
randomized complete block design with four genotypes of wheat in three replications.
Results indicated that seed hardiness index correlated significantly with protein content, SDS
sedimentation and dry gluten content, also significant positive correlation within protein
content, wet gluten content and dry gluten content was showed (1). Although the quality of
grain to produce one of the important characteristics of high-yielding varieties of wheat
breeding programs in the country, but a lot of work dont was done on it in iran. Research
conducted on the quality was more on durum wheat (1). However, very little information
about the quality of wheat bread. The key objectives of the present study were to determine
the suitable selection of high-quality bakery bread cultivars that reduce waste, research on
17 lines of wheat compared with Spring variety (for control) at isfahan climate, in the field
took place.

MATERIALS AND METHODS

These experiments were conducted in two consecutive cropping (2011-2012) at
cultural experiment and research centre in Isfahan located in Kabutar Abad region. Soll
texture was loam clay. PH 0 to 30 cm soil depth averaged about 7/7, the electrical
conductivity of about 65/1 dS m™ and soil bulk density 5/1 gram per cubic centimeter is. A
randomized complete block design whith 3 replications was used. Treatments Including 17
advanced lines of wheat were compared with Spring variety (for control) (Table 1). At harvest
time of each treatment, 500 grams of flour, for qualitative properties tests, at the Cereal
Chemistry Laboratory located in Seed and Plant Improvement Institute, Karaj, were tested.
Hectolitre weight, based on the number of 55-10 instructions by the American Association of
Cereal Chemists suggested, using the device, respectively. Alpha-amylase activity (falling
number) , based on the number of 55-81 (B) instructions by the American Association of
Cereal Chemists suggested, and bread volume, grain protein percentage, kernel hardness
and flour water absorption rate was determined by the method of Norris et al., (7). Also used
Gluten Labeling Machine glutamic and centrifuge, wet gluten content obtained according to
Standard No. 137 International Association of Cereal (5). Statistical analysis of the data by
the statistical software spss were analyzed separately.

Table 1 — Genealogy profile of the lines*

* Derived from Isfahan Research Center for Agriculture and Natural Resources’s Germplasm
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RESULTS AND DISCUSSION

The results showed that, lines test cases from all characteristics of qualitative including:
grain weight, hectolitre weight, protein content, Zeleny sedimentation rate, bread volume,
grain moisture content, grain hardness, water absorption, falling number, wet and dry gluten
content, gluten index and SDS sedimentation rate, with compare together and control variety
had significant influence in 1% probability (Table 2).

Table 2 — ANOVA results of quality and quantity parameters of treated wheat lines (two years)
[Part 1]

Sources of Weight of 1000 Degree of
changes seeds freedom

Changes
coefficient

Table 2 — ANOVA results of quality and quantity parameters of treated wheat lines (two years)
[Part 2]

Sources of ; Falling ; Water Degree of
changes : freedom

27660/890 ** 1/620 **

Year | 114367/688* | 5/741 **

_______________ Error 1. 0415 .oo18 i 0396 i 0/383 : 70 i 0/059
Changes 133 1 oB1 i 259 _ 492
R-Square | 1/00 o979 oiees T o/ess - CTHI00

ns (no significant), * significant (p<0.05), **significant (p<0.01)

As might was expected, the highest correlation was observed between wet gluten
content and dry gluten content (r=0/927 ). Although the gluten content reflects the quantity
of protein, highly significant positive correlation was found between protein content and dry
gluten content (r=0/760 ), and wet gluten with protein content (r=0/653 ). Correlation
between the characteristics of wet and dry gluten, gluten index and SDS sedimentation
volume was positive and significant. Also, grain hardness index indicated significant positive
correlation with protein content, water absorption, wet and dry gluten; Zeleny and SDS
sedimentation rates (Table 3). Research has shown that the correlation between the protein
percentage with hardness seed, grain moisture and water absorption, loaf volume, Zeleny
and SDS sedimentation volume characteristics is positive and significant (2, 9). One of the
most important factors in evaluating the quality of wheat bread volume is particularly large in
the case of bread is very important. Bread volume is introduces to market characteristics.
According to the results of the correlation coefficients, bread volume with wet and dry gluten
content and Zeleny has a significant positive correlation. Arzani (1) in study the effect of
environment on wheat quality traits, reported that environmental conditions have a significant
effect on bread volume was observed. Also, correlation between bread volume and Zeleny
number, a significant percentage of gluten and protein reported.
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Table 3 — Correlation coefficient of quality parameters of promising lines of wheat

Dry Wet , e ; L , Weight of
n/n : SDS | Gluten : C_Bluten  Gluten Falling L Wate‘r’ : hardness : HUT'd'ty : Bread i Zeleny : Prc:teln : chtollter 1000 seeds

: o © indec o Number  intake (%) : i (%) ivolum(m): (m) i (%) weight (kg)

: (%) : : (%) : : : : : : (gr)

,,,,,,, T e e S
,,,,,, LA0L0106 R O 00000000 0000000 0000000000000 00O 00O S SO OO SOt OO SO SO
Hectoliter 7 7 7 1 ~ 0/095
Protein 7 7 7 7 1| 0340 0/473 *
Zeleny 1 : Oli? 1 -0/541 ** -0/282
e e e s
Hurmidity 7 7 10 oM52 00041 | -0M00 & -0/398 0/341
hardness 1 o066 o143 omsst - U709 L omao 0431 *
________________ B B TS ettt Wiheinieti Rsttsi G W WA St

Water intake 1 P ome9 i -o/346 o114 oe1 O 0/054 01311
 Falingnumber : . . . i 1 . 003 . -0/166 : -0061 : -0038 . 01119 . 0000 : -0035 o212
Wet gluten 11 01146 O/516% | 0/610* | -0272 | 0/352 0/653 o205 -0/531 *

Gluten index 1 0/498* | 0012 0/420* © 0607 I -0/047 | 0/207 0/406* | -0/201 20048
Drygluten | | 1 | 0/441* | 0/927* i -0M05 = 0/614* | o/14* | o412 i 0i420*  osear OTO0 1 o015 01551 *
"""""" SDS i 1 | 0/456* | 0/549** | 0/423* | 0/204 . 0/394 : 0/719* i 0/207 i 0/076 . 0/030 : 0/142 i  -0167 . 0113

ns (no significant), * significant (p<0.05), ** significant (p<0.01)
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Shahin nia et al., The survey showed that in the most of most lines with high bread
volume, the volume will be high Zeleny, although in the some lines with high Zeleny volume
may be relatively low bread volume. This is due to the effect of the protein percentage on the
number of Zeleny. Correlation between seed weight and other quality traits such as protein
content, dry gluten content were negative and significant. In this regard, Norris et al., (7)
found that weight loss of saving grain starch led to protein content per unit volume is
increased, because one of the first enzymes of starch synthesis, adenylate phosphate
transferase is Glvkzyk, that in the stress condition, its value is reduced significantly. Thus, in
the qualitative characteristics, protein content, dry gluten, grain hardness were significantly
correlated with a greater number of characteristics (Table 3).

In this regard, In order to explore the diversity and path coefficient analysis of bread-
making quality traits by path coefficient analysis, 145 bread wheat genotypes in augmented
design compared with three controls: Roshan, Ghods and Mahdavi, were evaluated. The
results demonstrate the importance significant and direct effect Bread sedimentation SDS,
bread volume, grain moisture and water absorption and were indirect effects of these
characteristics by protein percentage on the SDS sedimentation volume changes. The
results of the study of correlation between qualitative traits, on direct and significant
relationship between protein content and SDS sedimentation volume with other bread quality
traits were testified (8). In an experimental study of plant density on quality characteristics of
wheat Kouhdasht, at Gonbad dry conditions in a factorial randomized complete block design
was conducted. Correlation analysis indicates, was significant positive correlation between
Zeleny and bread volume and grain hardness (5). In this regard, in one study that conducted
to assess the qualitative characteristics influencing grain quality of wheat bread, The
experiment used a randomized complete block design with four genotypes of wheat in the
crop year 80-1379 was administered in 3 replicates, the results indicated that seed hardiness
correlated significantly with protein content, SDS sedimentation and dry gluten content,
also,was significant positive correlation between protein content, with wet gluten content and
dry gluten content showed (2). According to the results of the correlation coefficients (Table
3), in the justification noted the relationship should be due to filling the empty space between
the cells with the protein particles, hard grains wheat and glassy, have more protein than of
soft wheat. Therefore, grain hardness with other properties directly with the protein shows
significant correlation, and indirectly affect with the amount of water absorbed by the flour
and Zeleny volume will be effective (9). SDS sedimentation showed significantly positive
correlation with grain hardness. In fact, with increase in grain hardness, proteins’ affecting
the seed quality is enhanced. Given that the gluten content reflects the quantity of protein,
positive correlation between protein content and gluten content seem logical. It should be
noted, due to the relatively high correlation between dry gluten with protein content
(quantity), on the other hand grain hardness have high correlation with SDS sedimentation
as an important measure of protein quality, so the dry gluten and grains hardness for choices
in order to improve the quality of wheat bread can be used.
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